Differential regulation of methionine adenosyltransferase in superantigen and mitogen stimulated human T lymphocytes.
Superantigens interact with the T cell receptor for antigen (TCR) and are, therefore, more physiological stimulators of T lymphocytes than nonspecific polyclonal T cell mitogens. The effects of these two classes of T cell stimulators on methionine adenosyltransferase (MAT) and S-adenosylmethionine (AdoMet) levels were investigated. Activation of resting human peripheral blood T lymphocytes by the mitogen phytohemagglutinin (PHA) or the superantigen staphylococcal enterotoxin B (SEB) caused a 3- to 6-fold increase in MAT II specific activity. Although the proliferative response was higher in cultures stimulated with PHA compared with SEB, MAT II activity was comparable in both cultures. Both stimuli caused down-regulation of the MAT 68-kDa lambda subunit expression and induced a comparable increase in the expression of the catalytic alpha2/alpha2' subunit mRNA and protein. However, in superantigen-stimulated cells, the expression of the noncatalytic beta subunit was down-regulated and virtually disappeared by 72 h post-stimulation; whereas, no change in the expression of this subunit was noted in PHA-stimulated cells. Thus, at 72 h following stimulation, PHA-stimulated cells expressed MAT II alpha2/alpha2' and beta subunits while SEB-stimulated cells expressed the alpha2/alpha2' subunits only; the beta subunit was no longer expressed in superantigen-stimulated cells. Kinetic analysis of MAT II in extracts of PHA- and SEB-stimulated cells using reciprocal kinetic plots revealed that in the absence of the beta subunit the Km of the enzyme for L-methionine (L-Met) was 3-fold higher than in the presence of the beta subunit. Furthermore, AdoMet levels were 5-fold higher in cell extracts lacking the beta subunit (SEB-stimulated cell extracts) compared with extracts containing MAT II alpha2/alpha2' and beta subunits. We propose that the increased levels of AdoMet in superantigen-stimulated cells may be attributed to the absence of the beta subunit, which seems to have rendered MAT II less sensitive to product feedback inhibition by (-)AdoMet. The data suggest that the beta subunit of MAT II, which has no catalytic activity, may be a regulatory subunit that imparts a lower Km for L-Met but increases the sensitivity to feedback inhibition by AdoMet. The down-regulation of the beta subunit, which occurred when T cells were stimulated via the TCR, may be an important mechanism to regulate AdoMet levels at different stages of T cell differentiation under physiological conditions.